The reactions of 5-hydroxy-1-tosyl-2-pyrazolines with amines or with hydrazine have been investigated. We have shown that these compounds are convenient substrates for the synthesis of 5-aminosubstituted pyrazolines and NH-pyrazoles.
Introduction
Tautomeric transformations provide a valuable opportunity for the targeted synthesis of certain classes of compounds. 1, 2 The ring-chain transformations in the series of nitrogen-containing heterocycles allow rearranging the five-membered rings to the six-membered rings or reverse. In addition, various heteroatoms may be incorporated into the heterocyclic ring. 2 It is known, that 5-hydroxy-2-pyrazolines in the solutions can exist in equilibrium with acyclic tautomers (Figure 1) . A ratio of both forms is determined by the following factors: solvent, the structure of 1,3-dicarbonyl component and the nature of the substituted hydrazine moiety. [3] [4] [5] [6] [7] Electron-withdrawing substituents in the β-dicarbonyl fragment favor the ring and the enhydrazine form, while electron-accepting groups at the nitrogen atom promote hydrazones and cyclic forms. In basic dipolar solvents the tautomeric equilibrium shifts towards the open forms, in non-polar solvents 5-hydroxy-2-pyrazoline structure is preferred. 
Results and Discussion
The series of 5-hydroxy-5-phenyl-1-tosyl-4,5-dihydro-1H-pyrazoles 1a-c reacted with a variety of primary and secondary amines in molar ratio 1:1 -1:2 in methanol or THF for 6-24 h yielding 5-alkylamino(or dialkylamino)-3-(2-arylvinyl)-5-phenyl-1-tosyl-4,5-dihydro-1H-pyrazoles 2d-m in 36-75% (Scheme 1, Table 1 The structures of products 2d-m were confirmed by 
Scheme 2
Interestingly, substitution of the hydroxyl group by the amine in a case of 5-hydroxy-1-tosyl-2-pyrazolines 1a-c proceeds in much milder conditions than in the case of 1-acyl-5-hydroxy-2-pyrazolines, 13, 14 which react only in solid phase synthesis conditions, usually at high temperature.
When hydrazine hydrate is used as a nucleophile in the reaction with 5-hydroxy-2-pyrazolines 1a,c,n, the 3(5)-(2-arylvinyl)-5(3)-phenyl-1Н-pyrazoles 3a,c,n are obtained with 84-89% (Scheme 3, Table 2 ). Compounds 3a,c,n are positional isomers of the pyrazoles that we synthesized earlier in our laboratory. 15 The IR spectra confirms the structure of pyrazoles 3a,c,n by the presence the N-H vibrations bands at 3264-3232 cm -1 . In the 1 Н NMR spectra there is a singlet at 6.75-6.81 ppm of the hydrogen atom at the 4-position of the azole ring; 16 the signals of tosyl moiety protons are absent.
The reaction mechanism of 3-(2-arylvinyl)-5-hydroxy-5-phenyl-1-tosyl-2-pyrazolines 1a,c,n with hydrazine includes the nucleophilic attack of the substrate acyclic form, however, diketone bishydrazone D cyclization occurs with participation of the more nucleophilic NH 2 group, rather than the NH group of the hydrazone moieties, thus leading to the 5-tosylhydrazine-2-pyrazoline E intermediate 
Scheme 4
We conclude, that the 5-hydroxy-5-phenyl-1-tosyl-2-pyrazolines can be employed as convenient substrates in the reactions with amines and hydrazine for the synthesis of 5-amine-3-(2-arylvinyl)-5-phenyl-1-tosyl-4,5-dihidro-1H-pyrazoles and 3 (5) 1H-pyrazoles (2d,i,j) . Double molar excess of methylamine or dimethylamine in methanol was added to the colorless solution of 5-hydroxy-2-pyrazoline 1a-c in 15 ml of methanol. After the addition of the first drop of the amine the reaction mixture color instantaneously becomes orange. The mixture was kept at r.t. for 16-24 hours. Then the solvent and an excess of the amine were removed in vacuum and the residue was crystallized from the mixture of chloroform-methanol (1:10). Precipitated solids of 5-aminopyrazolines 2d,i,j were separated by filtration. -5-phenyl-3-(2-phenylvinyl)-1-tosyl-4,5-dihydro-1H-pyrazole (2d) The spectral data of 3-(2-phenylvinyl)-5-cyclohexylamine-1-tosyl-5-phenyl-4,5-dihydro-1H-pyrazole 2f have been reported elsewhere. 
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